Targeting of an apical endosomal protein to endosomes in Madin-Darby canine kidney cells requires two sorting motifs.
The efficient sorting and targeting of endocytosed macromolecules is critical for epithelial function. However, the distribution of endosomal compartments in these cells remains controversial. In this study, we show that polarized Madin-Darby canine kidney (MDCK) cells target the apical endosomal protein endotubin into an apical early endosomal compartment that is distinct from the apical recycling endosomes. Furthermore, through a panel of site-directed mutations we show that signals required for apical endosomal targeting of endotubin are composed of two distinct motifs on the cytoplasmic domain, a hydrophobic motif and a consensus casein kinase II site. Endotubin-positive endosomes in MDCK cells do not label with basolaterally internalized transferrin or ricin, do not contain the small guanosine triphosphate-binding protein rab11, and do not tubulate in response to low concentrations of brefeldin-A (BFA). Nevertheless, high concentrations of BFA reversibly inhibits the sorting of endotubin from transferrin and cause colocalization in tubular endosomes. These results indicate that, in polarized cells, endotubin targets into a distinct subset of apical endosomes, and the targeting information required both for polarity and endosomal targeting is provided by the cytoplasmic portion of the molecule.